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Soft Tissue Studies In 
Small Animal Radiography 
* Francis A. Spurrell, D.V.M. 
RADIOLOGIC INVESTIGATIONS of 
normal and abnormal structures and 
conditions found in the skeletal system 
have yielded valuable information to the 
veterinary profession. The relatively great 
densities demonstrated by skeletal tissues 
and the alterations in those densities 
brought about by disease processes have 
aided in interpretation of abnormalities. 
They were readily observable on the film, 
and the techniques for producing diagnos-
tic films, although rigid, were relatively 
easy of achievement. Recently, in both 
human and veterinary radiology, efforts 
at achieving the same wide use of the 
science of radiology have been pointed 
toward demonstration and interpretation 
of lesions which occur in the non-osseous 
portions of the body. 
Techniques 
It was quickly determined that demon-
stration of lesions in soft tissues required 
a sharpening of radiologic technique be-
cause of the decrease in density differ-
ences exhibited by soft tissues. This de-
crease in density differences of tissues re-
sulted in a decrease in densities demon-
strated on film and required techniques 
which more accurately reproduced them. 
An example of this is given in a film which 
was taken in an endeavor to demonstrate 
* Dr. Spurrell, a 1946 graduate of Iowa State 
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a known deficiency in cartilage which was 
present in the central portion of volar 
surface of a distal sesamoid removed from 
a bay gelding (Fig. 1). Exposures taken 
at two milliampere second (MaS) values 
and at varying kilovolts peak (KVP) 
were made. Fourteen exposures were 
made at two KVP intervals with only one 
exposure showing the deficiency as an 
area of decreased density. This was the 
exposure at ten MaS and 42 KVP. This 
will not be visible in reproduction as it 
was barely discernible in original. This 
series is included to demonstrate the diffi-
culty of presenting soft tissue lesions in 
close association with the skeletal struc-
tures and also to illustrate that small 
differences in KVP will make important 
differences in interpretation where soft 
tissue lesions are concerned. Fortunately 
soft tissue studies are not limited to struc-
tures in which their mass is overshadowed 
by the mass of skeletal structure. 
Exposures for soft tissue study can fol-
low one of two techniques. One of these 
is a low KVP technique where MaS values 
are used to build up film density, and the 
other is high KVP technique where the 
MaS value is held low to prevent blacken-
ing of the film. The high KVP method re-
sults in films with less contrast and finer 
gradation in interpretation of relative 
densities. Both of these methods work 
satisfactorily when used effectively, and 
the choice of method will lie with the 
operator and his available equipment. 
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Fig. 1. Distal sesamoid of equine with proven 
cartilage deficiency. 
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Reading the pamphlet, "The Funda-
mentals of Radiography," which is obtain-
able from most local radiologic supply 
houses, will enable one to make a more 
effective choice. With most present day 
units, the low KVP technique with in-
crease of MaS values to produce film 
darkening will be most satisfactory. With 
this method, the KVP value is used which 
produces radiation of wave length just 
sufficient to penetrate the tissues in-
volved. Greater values produce secondary 
radiation, which will cause increased fog-
ging of film and loss of value for interpre-
tation. 
Reduction of KVP values using the low 
KVP technique for soft tissue, as in Fig-
ure 2, shows that with small masses, such 
as those involved in canine limbs, this ap-
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proach is more satisfactory. These films 
are all taken of a Great Dane with extens-
ive cellulitis, several healed and currently 
draining fistulous tracts and destruction of 
the first articulation of the fifth phalanx. 
Lipiodol was injected into the medial 
fistulous tract to outline its extent. There 
is also shown some elevation of peri-
osteum probably associated with the ex-
tensive cellulitis in this region. 
Interpretation and Selected Studies 
Interpretation of the soft tissue film re-
quires knowledge of topographic anatomy 
and the ability to interpret the shadows 
produced by structures in three dimen-
sions as they are presented in the single 
film plane. This can often lead to difficul-
ties in the interpretation of both normal 
and abnormal structures. There should be 
no hesitancy to review the anatomy of the 
area involved, and this review should be 
from the topographic view point. Dis-
section guides are of little use in this re-
view. A descriptive approach is required 
to refresh the memory as to just where the 
structures lie. 
The effect of soft tissue alterations on 
the skeletal system is often of value in 
~heir interpretation. This fact may be 
Fig. 2. Cellulitis with fistulous tract in a Great 
Dane. 
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Fig. 3. Normal skull, ~orso-ventral view. 
demonstrated by normal and abnormal 
films showing the appearance of a 
chondrosarcoma of the nasal mucosa 
(Figs. 3 and 4). In the normal film, the 
trabeculations and bony formations of the 
turbinates are readily visible. In the film 
representing a chondrosarcoma, the 
normal structure of the turbinates is re-
placed by a mass of tissue which is ob-
structing the respiratory passageway. In 
this particular case, there was a minimum 
of deformation of the facial bones, and the 
lesion was difficult to demonstrate with-
out the use of radiograph. 
The skull cavity is another example of 
osseous structures which aid in the in-
terpretation of soft tissue lesions. In cases 
of long standing increased intracranial 
pressure, there is an appearance of thin 
inner tables and prominent skull mark-
ings of the parietal and frontal bones. This 
is demonstrated in the case of osteogenesis 
imperfecta tarda which is shown in Figure 
5. The channels of the emmissary veins 
are also more readily visible in this in-
stance. From this case it can be noted 
that observation of skeletal changes offers 
valuable information as to changes in the 
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soft tissues with which they are closely 
associated. 
Subdural hematocysts which form oc-
casionally from traumatic origin are vis-
ible as areas of decreased density in the 
cranial cavity. A decreased density associ-
ated with the channels of the emmissary 
veins and lateral sinuses occasionally ac-
companies encephalitis in the canine (Fig. 
6). 
The thoracic cavity contains large 
amounts of air in the air spaces of the 
respiratory system. This air serves as a 
naturally occurring radio-transparent 
substance. The respiratory system and the 
blood vascular system included in the 
thoracic cavity are, for this reason, very 
susceptible of radiologic study, and these 
studies give much valuable information. 
This has been reported in many countries 
by workers who have investigated the use 
of radiographs in pneumonic disturbances 
and in neoplastic metastasis. 
One study of value is that of the heart 
itself. Figure 7 shows a normal size heart 
in an 11 year old dog. The next figure 
(Fig. 8) shows an enlarged heart in an 
aged dog. Occasionally an enlarged heart 
is found in which all four chambers are 
Fig. 4. Nasal chondrosarcoma, dorso-ventral 
view. 
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Fig. 5. Prominent skull markings and thin tables of osteogenesis imperfecta. 
Fig. 6. Demonstration of emmissary vein. 
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Fig. 7. Normal size heart in an 11 year old dog. 
Fig. 8. Enlarged heart in an aged dog. 
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Fig. 9. Elevation of one side of diaphragm. 
Fig. 10. Multiloculated cyst not involving the bladder. 
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dilated. In a young dog, these could have 
arisen from a congenital anomaly. This 
type of examination is of value in supple-
menting the regular physical examination, 
and the two must be given together to ob-
tain the most value from each. Films of 
this kind are also of use in stimulating 
veterinary students to examine the extent 
of enlargement in cases which are pre-
sented for study. 
Study of the diaphragm and of its move-
ments is of great value in determining the 
status of the thorax and contents as well 
as, in some instances, the conditions which 
might be present in the abdominal cavity. 
References covering the diagnosis of dia-
phragmatic hernia may be found in the 
literature. In this type of hernia, a para-
doxic movement of the diaphragm will 
often be observed under the fluoroscope. 
This is a movement just the opposite of 
that which might be expected. The crura 
elevate on inspiration and have a caudal 
movement on expiration. An example of a 
different type of lesion is shown in Figure 
9 which demonstrates the elevation of one 
crura without a consecutive elevation of 
the other. This sometimes occurs as a re-
sult of fibrosis in the lung. In this in-
stance, elevation was accompanying a 
traumatic injuiry over the area of attach-
ment of the crura. 
The genito-urinary system is one which 
can quite readily be studied by means of 
soft tissue techniques. This was demon-
strated in one case presenting nephritis. 
The kidney, pelvis, and ureters were 
shown to contain large numbers of reno-
liths. The left kidney was approximately 
normal in size, and the right kidney was 
enlarged. This represented an advanced 
instance of nephritis but did show that the 
kidney is readily demonstrable. Figure 10 
represents a large cyst which is probably 
prostatic in nature. A question arose as to 
whether this cyst was in the bladder or 
not. The catheter in the bladder and in-
jection of ten percent sodium iodide 
demonstrated that this cyst did not in-
volve the urinary bladder. The cyst was 
continued in the pelvic cavity and passed 
through the region of the prostate, which 
also contained some smaller calcium de-
posits. 
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Fig. 11. Arthritis and synovitis. 
A soft tissue study which also yields 
valuable information is that of the liga-
ments and tendons around the joints. This 
may be of value in traumatic lesions and 
also in chronic conditions which are pro-
ducing lameness. Figure 11 shows one of 
these latter conditions. There is a general-
ized arthritis involving the ligaments of 
the joint and the joint capsule. There is 
also evidence on the dorsal surface of the 
tibia of slight calcification of the tibio-
patellar joint capsule. This condition is 
often present alone and causes lameness 
of an obscure nature. In this case, there 
was also an indication of former stress of 
the medial collateral ligament with de-
position of calcified deposits along its path 
and at its distal insertion. This was 
shown on the plantar dorsal view. The 
comma-shaped thick calcification present 
on the volar proximal aspect of the tibia 
was located in a sagittal plane just medial 
to the central axis. This was interpreted 
as a calcification of the joint capsule 
diverticulum. Use of a variable intensity 
light is of value in the study of joints and 
tendons. 
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Conclusion 
I 
Soft tissue studies in radiology are fully 
as rewarding as those of skeletal struc-
tures. They require attention to detail in 
exposure which exceeds that necessary 
for gross studies of osseous structures. 
Interpretation of them requires knowl-
edge of topographic anatomy and path-
ologic processes which can involve the 
area examined. Displacement of normal 
structures and alterations produced in ad-
jacent tissues are of value in determining 
the abnormalities present. The presence of 
calcification in soft tissues is often of value 
in determining location of lesions. Edema 
of tissues is demonstrable and also help-
ful in location. 
The use of fluoroscopy and radiopaque 
media is of great value in the study of soft 
tissue structures. This discussion, how-
ever, has been purposely designed to show 
what can be accomplished with film work. 
The results of soft tissue studies encour-
age expenditure of the extra effort re-
quired to obtain diagnostic films. 
WARFARIN 
Warfarin, introduced to the public by 
the Wisconsin Alumni Research Foun-
dation, has proved extremely effective as 
a poison for rats and mice. It is a slow 
killer, unlike other poisons, may be eaten 
by animals in bait over a period of days 
(usually 5 to 14) before it kills painlessly 
by internal hemorrhage. Bait shyness is 
entirely overcome, there is no awareness 
that poison is being consumed. 
American cows produced 120 million 
lbs. of milk last year, a near record. The 
best year was 1945, when 121 million were 
produced. 
Dingos of Australia are the most dog-
like of the wild members of the canine 
family. 
In veal calves, the weight at birth com-
prises from one-third to one-half the final 
market weight of the animals. University 
of California says they should weigh 70 
lb. or over at birth to be profitable. 
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